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What is the scale of the problem?

Tsunamis during 2004-2014:
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The challenge: Lz 9
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Milestone 1: Sumatra Tsunami 2004
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sunami Forecast Challenges

Forecast Speed

Forecast Accuracy




sunami Forecast

Tsunami Source
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A magnitude 9.1 Congress passes the DART buoy technology is The United States tsunami Japan Tsunami SIFT - NOAA
earthquake strikes in  Tsunami Warning and patented, US patent # detection array (DART) is tsunami killed over Tsunami Forecast
the Indian Ocean and  Education Act Authorizing 7,289,907 complete, with 39 buoys 25,000 people in System that uses
tsunami waves killed NOAA to strengthen its positioned around the Pacific Japan, over $1B DARTs and models is
over 230,000 people tsunami detection, basin, western Atlantic and tested and fully

around the Indian forecast, warning and Caribbean Sea implemented into
Ocean basin mitigation programs operations
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New Challenges:
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Instrumentation Challenges
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Tsunami recorded at Japanese sea level stations



Engineering Challenges  kamaishi city




Hazard Assessment Challenges

Ofunato City, lwate Prefecture Sendai City, Miyagi Pref.
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Hazard Maps vs Measured Inundation

Source: Cabinet Office



NOAA forecast performance
March 11, 2011 Japan Tsunami

Forecast based on 2 DART

Tsunami Energy Map
measurements




First Tsunami Inundation Forecast

Honshu Tsunami
amp. (cm)
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Research tsunami flooding forecast products

A research product from NOAA PMEL Issued March
10, 2011 02:00 (local time)

Tsunami WARNING

B Flooding Forecast
2 Tsunami Evacuation Area

Flooding: March 11, 2011
0530-0630 (local time)

Kahului, HI
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Forecast of local impact?
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L ocal Inundation forecast test: Soma-Sendai Coast
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sunami Flooding Forecast Sequence

Seismic Event Define Basin-




sunami Flooding Forecast Timing (today)

Forecast Time > 30min

3-15 min 1-5 min
Seismic Event Define Basin-

Detection ﬂ
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sunami Flooding Forecast Timing (ideal)

Forecast Time < O hr

-5 hrs 1 sec
Seismic Event Define Basin-

Detection ﬂ

;\ " Run High esolution
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N for Risk Areas 1 sec
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sunami Flooding Forecast Timing (practical future)

Forecast Time < 15 min

77" 3-15 min 1 min
Seismic Event Define Basin-
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Non-seismic Isunami Forecast:
Meteo-tsunamis
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Non-seismic Tsunami Forecast:
Asteroid Impact

20 km/s
500-meter diameter spherical stony body
5000 m depth

278 seconds after the impact

Courtesy of Galen Gisler
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max wave in grid [m]

Non-seismic Tsunami Forecast:
Asteroid Impact

Ocean Impact: 500-meter asteroid, 20 km/s
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Maximum Flooding at Hilo, HI



